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ABSTPflCT 

The coi^tinuea increase in the number of acaaemically 
employea scientists and engineers (S/JE) in the face of financial 
constraints in hiqher education is analyzed, based on dara from the 
National Science Foundation's academic science surveys and extensive 
interviews of university officials at 23 institutions. The following 
areas are addressed: factors behind growth in academic S/E 
professional employment, institutional distribution of research, 
changing employment characteristics of academic researchers, women 
,scientists in academe, and implications for the future. Among the 
findings are the following: increases in s/E professional employment 
in academe have been concentrated in recent years in 
:doctbrate-qrantinq institutions: increased research and development 
funding from both federal and nonfederal sources seems to be the 
principal factor responsible for recent growth in employment of 
academic S/E: research is being increasingly emphasized as a means of 
attractinq support for s/E professional staff: research emphasis is 
Influencing the types cf positions offered to applicants for S/E 
lobs: institutions in the lower quartiles of research performance are 
expected to b6 relatively vulnerable tc financial adversity resulting 
from high rates of inflation and demographic shifts caused by 
anticipated declines in the colleqe-age population; and S/E personnel 
on short-term renewable research contracts, • including many newly 
recruited women scientists, are expected to be especially vulnerable 
to any future reductions in force. Notes of the research methodology 
and data reliability are included, (SH) 
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foreword 



Academic science is the product of many factors; consequently, explanation 
of the behavior of the academic science system is not simple and the apparent 
relationship of factors may. at first glance, be baffling. One of such cases is the 
main topic of this report, namely, the continued increase in the number of 
academically employed scientists and engineers in the face of financial constraints. 
Questions which are addressed include: What were the characteristics of the 
science and engineering (S/E) growth in academe? VVliy did institutions continue 
to increase S/E employment in light of pending demographic shifts in the college-age 
po[)ulali()n:' What might be some of the consequences of these growth patterns? 
The analyses presented are based on data from the National Science Foundation's 
academic science surveys and extensive interviews of university officials at 23 
insti'lutions. It is hop(jd that the picture thai has emerged from these studies will 
f)ro\ii(]e a better^ln(lerslanding of academic employment practices and will be 
useful to both the institutions ^and the Federal Government in shaping future 
d(M:isi()ns. 

(Charles E. Falk 4 
Director, Division of Science 

Resources Studies 
Directorate for Scientific. Technological. 

and Internaiional Affairs 

)uly H)H() 
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notes 



Th(» j)rirnary ilata source's ustMl in this r(!j)()rt iwn from (iiriH? annual surveys of 
acadtjmic inslitulions condnctod i)y MSi*^ tiiat concern S/I-l j)rof(;ssi()nals. Rtk\) 
ex[)cn(lilurcs. and graduate S/H sludtjnls and j)()St(locloral{Js, 

i-'or a more d(ilail(Ml descrii)lion of the institutional sample design and sehjction, 
se(j the ((jchnical not(!s at liuj trnd of this rej)ort, 

I*or information on the avaihihiHty of data taj){!S. contact \h)shman Associat(js, 
Inc.. (i40() (iohlshoro Road. Wasiiin^ton. D.C. 2{n)[\4, or ttdcjphone 
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highlights 



trends 

• K(M:(»nl in(:rMiis(\s in acadLTnic omploymtjnl of S/H 
profjjssionals, av(M\i^MnM around 3 porconl annually. hav(j 
l)o(«n (:on(:(;nlral(;(l in (!octoral(.:-^'rantin^' iinivLTsiti(\s. Thost; 
nniv(jrsilios accounU'd for almost two-thirds of iho not ^Towlh 
in acadtMiiic scitMitisIs and (Mi^Mnotjrs during 197:3-78, 

• In fitdd inldrviows IIkj r(jas(jn most prominently mtmtionod 
by inslilMlional officials for ihtj grovvlh of S/K professionals 
was in(:r(Nis(Ml rcisoareh support. R&H oxptMidituros at 
docloralti-Kranling inslilutions ros(j by mort; than 57 ptjrctjnl 
during HI7:}-7«. or hy mor() than 9 p(jr(:(Mil in roal hjrins; 
f(jd(M'ally fundtMl lUI) aclivititjs al thostjinstitulions incrtjascnl 
hy 4 p(;r(:(int in roal dollars. As a rtjsult of such growth in 
lUi) (;x[)ondiluros. fnll-limo-ccjuivalont [VTK] involvtiment in 
R^I ) aclivitids hy academic scientists and engineers incrtjased 
al doulde the rale of th(Mr involv(inuint in leaching and olhtjr 
aclivitios. . ' 

• nmploymeni of scientists and (jnginec>rs grew faste^st. or 
ovor :i percent annually, during 1973-78. in doctotale 
inslilnlions outside the "dislinguished'* category of Ladd-Lipset 
rankings of U.S. univc»rsi lies. Most of the growth was 
allrihu table to the institutions" augmenting their S/E staff in 
attempts to achieve (Mlucational oxc(dlence by launching 
nnw or improved graduate and research programs. Rates of 
growth in I'ederal rc»s(jarch funding to univorsiti(Js (nitside 
the top too doctorate rcjcipitmts (ranked by Kedcjral R&D 
support) exc(MMlod by more? than 51) percent th(is(j shown for 
the top if) univ(3rsiti(3s. 

• For •"distinguished" research institutions the factors most 
frtHjueniiy mentioned behind S/H (jm[)loymc»nl growth during 
th(; sev(inties were (!) Abs(MU;e of a ne(Ml U) h(Mlg(j against 
pfjndin,!,' demographic shifts bejc.niso of strong d(jmand for 
both und()rgraduale and graduattj (jducaticjn in the sciences 
and f?ngin(MJring: and. [2] Confidence in the ability of the 
institution to continue attracting i^Mleral and other outside 
support for r(»s(»arch projects. . 

• VVitli>r(Jspecl to hiring praclicc^s. r(,'S(iar(:h is playing a 
greater role in most inslitiilions in the s(dection of naw S/H 
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staff. ,\oi only is research vi(;W(;d as an activity providing 
the primary means of upgrading the (jualily of institutions 
and departments, it is also an increasingly important source 
of revenue*. i3y 1978 rescjarch conip>rised almost one-fifth of 
Iota! education and gc^neral incomtj at universities. Selection 
committee's chargc-d with recommtjnding new S/E hires 
increasingly sehjcl applicants with research (jxp(jri(jnce. 
Also. th(M'e is an incrtiasing tendency to him n(>'W scicjntists 
and engincMjrs on nontenure ti acks, with ren(jwal of short-t(jrm 
contracts (hjpendc'nt on lh(jir ability lo continue to attract 
exlernid support. 

• WonKMi accounttui for almost one-third of iIk) no.[ 1974-78 
growth in (unplov-nKint of full-time acade*mic sci(jnJists and 
engine(?rs. VVonKMi scientists and c*ngineers employed full 
time* by doctorate-granting institutions increased by ai)out 
lhre(j timc'S ihu rale of men during this period, Mowever, 
results of the field interviews confirm(ul the findings of 
olh(jr rec(Mit studitis that many of the.se women were hired 
under shorl-t(jrm arrangements supported by research grants 
and contracts. According to university officials interviewed, 
this practice helped to achieve dual objectives— one relating to 
affirmative action and another lied to overall financial 
solvency. 

future directions 

• (Jfficials inlerviewecLat the "di^slinguished" Ladd-Lipsel 
institutions (.'xpr(.'.ss('d optimism abbut the future. They believe 
that the projected decline in U.S. college enrollments will 
hav(i liltlfj. if any. eff(jct on their institutions because of a 
ccmtinuing dejmand for educational (jualily by student 
applicants. 

• 'Vhii most vulnerable* institutions are those outside the 
"distinguished" cat(jgory that pushed to upgrade (jualily by 
launching n(.'w r(js(jarch and graduate programs. These same 
institutions hinul relatively large numiiers of investigators 
who ()xis( on "soft money" from Federal agencies and other 
outside sponsors. They are especially exposed to expected 
fntur(} advtirsity resulting from shifting (lemographic patterns 
impacting on the coll(»ge-age population. 

^ 1 
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introduction 



iVlosl of the statistical analysis con- 
tained in this report is l)asecl on special 
tabulations of data on employment of 
scientists and engineers, RikD ex[)end- 
itures, graduate science student enroll- 
ment, and utilization of [)ostdoctorates 
in 271 institutions granting the doctoral 
degree. Because data shown here are 
limited to matched comparisons in these 
institutions, they do not agree with 
statistics contained in other National 
Science Foundation (NSK) [jublications 
covering various characteristics of 
academic science in all universities and 
colleges. 

The data have been supplemented 
by interviews of academic officials at a 
samjjie of 23 institutions. These 23 
institutions accounted for 15 percent of 
all academic S/E em[)loyment in 1978 
and 18 ptjrcent of the,net growth in all 
scientists and engineers in academe 
during 1973-78. For the most part, the 
institutions selected for interviews were 
among the highest ranked in terms of 
S/K employment growth in the seventies, 
f 
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They are not statistically re[)resentative 
of all universiti(»s and colleg(Js in the 
country since only two institutions with 
S/K [)(jrsonnel declines during the study 
[jeriod were in the sample. These two 
were included to contrast with the others 
where [jrofessional S/E employment 
increased. 

The to[)ics addressed in this report 
center around th(j continual increases 
in em[)loyment of academic scientists 
and' engin(jers ev(jn though numerous 
studies claim that fiscal constraints (ixist 
in much (if th(j higher education stictor.' 



I fir cx.tinplrs (it such siuilics sec: I nrii I'liultil.itintj. 
HfSf'tirrh I'ntvrrsiUrs mul fli*' .VudfJiKfl /uNti'M.s .-\ 
/lr/)(»r( fnifii /'jINtm I finrrsiJv l^rt-snlrnts (Xcw York. 
ITM I \..\<. Sinilh .Kill I'isi'ph I K.irlrsk^ ihr I nniTsHifs 
i/i thr Millions Hi-^furr.i) K|(nr( |\c'u Kiichcllc. \.V . 
(Jh.inv'i' M.ivM/iH'' I'ri'.ss'. !M7r | D.ivid W Hr<Miriniin. 
( •ruilMittr Sc/xfol .\t{}tisln\cnts to ih*' .Vnv Ih-prfssutn id 
//mhfT Kr/(if;(i(/i)M iW.ishinv'lDn. N.ition.il Af;.i(!cni> 
i)( Scn-nrrs. \,ili(in.il Mn.ircj on (ir.niu.jli' IviliuMlion. 
l')7', I 



According to thtjse studies, universities 
are caught in a financial vise because 
income; from both j)ublic and private 
sources has not btMMi rising at sufficient 
rates to balance costs which have be(Mi 
escalating sharjjly because of several 
factors, notably inflation. 

During jKjriods of financial adversity, 
conventional (iconomic wisdom calls for 
rtuluctions in (jmploymtMit, This would 
stMMii to be parlicirlarly true for univer- 
sities and coll(;g<;s where wages and 
salaries comprist; ;h(; largest f)roportion 
of total {;xi)(jn(iitures. Vnr examjjbj, a 
tyjdcal institution may (3xp(Mid about 
thrt3(3-fourths of its total currt.Mit funds 
for wag(3s and salari(3s. Thus, thisstudy 
was (l(3sign(3(l lo idt^ntify factors that 
would (3Xj)lain why acadt^mic adminis- 
trators conlinu(3d to hire; additional 
sci(;ntists and engintjers wh(3n faced with 
j)res(3nt condition.'- of financial advtjrsily 
and whu'U higher (.'ducation is (entering 
a j)(M*iod vvh(3n3 (.Mirollment declines may 
mak(3 the fiscal futurti (jven more 
unctM'tain. 
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overview 



Allhou.uh th(?ir niimliurs iwii '^(jlalively 
small in relation to national totals. 
aca(.l(?mi(: sciiMilisls and (m^iiUKirs play 
a spt!(:ial rolo in iho ijerformanct; of 
!)asi(; rt»s(jar(:h and in th(? (uiiicalion and 
training of fiiluro g(?neraliotis of s(:i{?n- 
lists and (;n^intJ(!rs. Won) than one-half 
the; Nation's !)asi(: research perform- 
anvA). as m(jasur(M! !)y exp{)n(!itures. is 
(:arri(?(! out hy academic scicmtisls and 
(!n^ine(!rs and ntiarly tiiree-fiftiis of the 
total, if iiniversily-administercHi fed- 
erally fiind(M! research and development 
(:(;nters (l'l'RI)("s) are incliid^Mi. These 
fi^urcjs imd(;rslale the actual amounts 
sptjnt on hasic research in the academic 
sector sinc(; work on activities carriet! 



Chart 1. Employment of 
scientists and engineers in the 
United $tates: 1972 and 1978 



Federal 
Government 



Utiiversltles 
&, colleges 



Federal 
Government 




1978 




Urtiversltiea 
,& ppitages 



SOURCE Natiiont^ Setonce f^unc'stion 



Chart 2. Scientists and 
engineere employed at 
universities arid colleges 
by type of institution 



In thousands 
300 




Nonscience degree^ 



Master's 
granting 

Bachelor's granting 

I , I ■■ I 'I'll 



1965 '67 71 73 ' 75 7778 

January:-,. 

SOURCE} NaikMMlSeltnceFovndalto^ - 



oil I as (I Lfparl menial research cannot 
hi) relial)ly measured l)ecause it is an 
inoxtrical)le part of instructional 
accounts. 

A total of j)rofessional scien- 

tists and en^'ineers were employed in 
U.S. universities and colleges in 1978. 
accounting for one of eight in all sectors 
of the eeuiiumy. For the 6-year period 
beginning in 1972. both academia and 
indu.stry slightly increased theirshares 
of the natr(jnal total of S/E employment 
(chart 1). 

Annual increases in professional S/E 
employment in all universities and 
colleges averaged 3 percent during 
1973-78. Although these growth rates 
are half those occurring in the 1965-73 
j)eri(Hi. tjuestions remain about how and 
why institutions continued to augment 
th(Mr professional S/H staffs. What 
categories of institutions accounted for 
recent growth in academic scientists 



and engintMjrs? Did these institutional 
growth jiallerns rcjflect administrative 
njaclion to financial constraints revealed 
in a nunibtjr of studies? 

As shown in chart 2, the total 1905-78 
growth of academic S/M professionals 
occurred primarily in doclorale-granting 
instituti(ins (1)3 j)(M'(;(!nt). My comparison, 
only 20 pcM'cent of the increase oc{:urr(?d 
in nonscitjnce (bjgrcMj-granling institu- 
tions. 14 percent in master s institutions, 
and jvist 3 percent in institutions granting 
only lh(; bach(ilor's degree. 

E^H:aus(? doctorate-granting univer- 
sities wertj dominant, growth ratcjs for 
all institutions ar() similar to those of 
Pb,I3.-granting universities. The largest 
rates of growth were observed for 
environmental sci(jntists and mathe- 
matical and comjniter sci(;ntists (chart 3). 



■ ■-■airMrofiJM^ 

EnvirdSfin^ 
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factors behind growth in 

academic s/e professional 
employment 



Field interviews al 14 of ihu 2:\ sampltMl 
institutions indicated that increases in 
research funds vvtjre primarily resjion- 
sible for most of ihtj incrcjased employ- 
ment of scientists and {jn^nncMjrs. The 
factors motivating' ihti hiring of regular, 
teniire-trnck faculty at th(;se institutions 
were not necessarily the sam{j ones 
behind thtj hiring of scientists and 
engineers employed from year to y(jar 
as researchers. For rejiJn!:ir faculty, the 
Ie\-(d cf <;nreilments was, in gencjral, 
th(* most im[)()rtant factor determining 
hiring retjiiirements. For researchers, 
success in obtaining outside support was 
most of tc»n cited as the major determin- 
ing fact(jr. While many institutions in 
the sami)le wtjre in the f.add-Lipset 
"distinguishecF* category, there? are 
indicati(jns that (his emphasis on re- 
search is widespread among all doc- 
torate-granting institutions, as the less 
prestigious institutions slriv(i (o gain 



Chart 4. R&D expenditure^^ in 
the sciences and engineering at 
doctorate-grarttfng universities 



Millions of dollars 
5,000 1 



4t000 



3,000 



2.000 



1.000 




— Currentcdollars 

- Constant (1972) dollars^ 
J \ I \ 



1973 74^ 



75 > 76 
Fiscal yoar 



77 78 



'SaaM on 6NP Implletf price ideflttor. 
SOURCE: Natlont) Sctanoa roundatlon 



njputalions for acadcjuiic (jxcellcMice by 
launcliiiig iKiW r(jsear(:li and graduate 
programs and upgrading existing uihjs, 
*M]istinguisli(jd" institutions were 
id(Mitiried in a survey conducted by 
fu'erL'tt il. I.add. )r. and Seymour Martin 
|jj)se( in wliicli resiJondents were ask^d 

. . tn nf!r!ic: Ilit; i Wii dijjuirtnujnts that 
lia\'e tlie most (listinguish(jd faculties," 
in the order of tlnnr inijiortanccj in 1977, 
Oistinguislujd institutions were con- 
sidei (id in tli(! badd-Lijjscjt study as lliostj 
tliat wtjre rat(jd among the lop five in 
ench discijdine, including [base classi- 
fied as sci(jnce and (jngineering, by at 
hjast 10 p(jrc(jnt of ihn respondents in 
each of 1<) fields.-' 

Data on academic l^itU expenditures 
support [hi] oi)S(jrvation of [he inter- 



l iMi i-f lh(! institutions in llu? field inh;rvi(fw s.impio 
u<M(? chrssifriril .is "(listin^uishril" in <t study cnndiuiU.'d 
hv I'iv (jpfiM l„id(! .ind S(?ynii)iir LipsiM. S(!o tin; ilhronich^ 
<jf //i^/n r KdiJf;(ilH»fi. Inn. 1."). I!)7!I.. 
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Chart 5. Scientists and 
engineers employed at 

doctorate-granting universities 
by FTE* involvement in 

R&D activities and teaching and 
other activities 

In thousands 
125 




25 



\ 

R^D activities 



_L 



1973 74 75 76 77 
January 

^Fuil-time-etjulvatani. 
. SOURCE: National Science Foundation 
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vi(»w(H;s on ^n»at(?r (Mnjiluisis on iMJSdiirch 
i'uiulin.i' iis ii sujiport niocliiinisni For 
S/M i)rofnssioniils. \<^^\) (JxixMiditiiros 
of (loctorate-.i^rantin^i^ institutions in- 
crciiistid l)y nior(! tliati ^7 pfM'ctMit during 
H)7;i-7H. or nioro tlian \) i)or('(Mi( aftcM' 
..(Ijuslin,!- ior jnriation (cliart 4). lM»(lrral 
R\i) riindin.i^ .it iliost? insfitiitions woni 
Uj) jI) jxMCtMit during [Un fi-yoar j)(!riod. 
or 4 jKM'CtMit in roal terms. As a r(»snlt of 
this growth in RM) o\i)(Midi(ur(?s. tli(? 
nuinl)(M* of I'TK S/M i)r()f(?ssionals 
involv(?(l in acadtMnic K.S:!) activities 
in doctorate-i^rantin^L! institutions in- 
croased at tuico tlu» rato [22 jXM'cont) of 
tlios{j involvt'd in t(?a(:hinj^ and oIIkm' 
a(. ivities (11 j)t?r(:(jnt) as shown in cluirt fi. 

Another inchcator of in(:r{?asin^ R.S:]) 
actix'ity is growth in (he' numher of 
graduate rL'sear(di assistants at cloc- 
torate-^i^rantln^ institutions, nj) from an 
estim.ited .T.liDI) in 1^172 to 4:i.H{)() in 1977, 
an increastj of IH j'ercent (chart (i). Thcj 
numher of ((Mchin^ assistants incrt^ased 
at a lesser rattj 10 i)er(;ent over iho 
same jieriod. 



Chart 6. Graduate science/ 
engineoring Enrollment at 
doctorate-granting universities 
by mechanisms of support* 



In thousands 
300 



250 



Total graduate 
science/engineering 
enrollment 

Full-time teaching assistants 

\ 




totals for 1972 and 1973 are estimates bas^edon NSF 
survey data, as explained in the technical notes. 
SOURCE: Nalionai Science Foundation 
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institutional distribution 
of research 



During the 1973-78 period Federal 
acac'emic R&D funding has grown at 
higher rates in institutions outside the 
lop too recipienls (chart 7). These 
distribution patterns reflect national 
policies for wirier institutional and 
geographic dispersion. Accordingly, 
annual growth rates during 1973-78 in^ 
Federal R&D funds to doctorate-grant- 
ing institutions outside the top 100 
recipients were over 10 percent, com- 
pared with 7 percent for the tnj; iO 
institutions and around 8 percent for 
all others in the top 100. 

Partly as a result of widerxlislribution 



Chart 7. jp<m^iit^tlon ef 

fectoralf/fln 
iKK^^ at dpctorata- 
granting MatltUtfiw^ 



of Federal funds, research is being 
utilized by some of the less prestigious 
doctorate-granting institutions as a 
vehicle to upgrade their reputations for 
scholarly excellence. Thesfj institutions 
reported average annual rates of growth 
in S/H emjjloyment during 197:^-78 that 
exceeded the rates of "distinguished" 
institutions (3 percent vs. 1 percent). 
These institutions, along with their total 
and federally funded R&D e.\j)enditures 
are shown in table 1. 

'Khe 33 "dislinguishecr* institutions 
accounted for 44 percent of total aca- 
demic R&D exjjenditures by doctorate- 
granting institutions and slightly more 
of total federally funded R&D sujjported' 
in academe in 197H, However, institu- 
tions outside the "distinguished** groujj- 
ing (henceforth, called "other") ex- 



perienc(Hl larger rates of giowtb. during^ , 
1973-78- Jchart H). -rhe,SH-^'ather" doc- 
torate-granting institutions e:.j)erienced 
average annual growth rates for total 
R&D exi^)endituros oi 10 j)(>'rcent in 
current dollars, compared with 9 perccMii 
for the "distinguished" grouj)ing. The 
higher growth rates of the "other" 
category were driveh by Federal funding 
of R&D activitie,';, which Increased by 
9 percent annually during 1973-7H. in 
c()nii)arison wiih H j)e'rcenl in the 
"distinguish(Ml" instituticns. The total 
number of graduate scifMice students 
in institutions in the "other" <.ategory 
^'rew at more than twice the rate of the 
"distinguished" institutions and utili- 
zation of research assistants and post- 
doctorates grciw about three times 
greater in "other" institutions. 
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Table 1, Total and federally financed R&D expenditures at ^'distinguished" 

institutions: FY 1978^ 

^ [Dollars in thousands] 



Dislinguisned institutions ranked by total 
R&Pexpenditures 


Total 


Federally financed 


Total 

1 Mass Inst of Technology 

2 Univof Wisconsin-Madison ^ 

3 University of Minnesota 

4 University of Washington ^- 

5 Stanford University 

6 University of Michigan ' 

7 Harvard University 

•8 Cornell University 

9 Univof Pennsylvania 

10 Columbia Univ Main Div 


$1,984,389 

119.620 
107.939 
94.706 
89.014 
88.198 
86.886 
84.150E 
83.380 
76.493 
74.619 


$1,364,445 

102.131 
68.870 
53.265 
74.927 
78.706 
58.436 
63.687 
54.730 
52.399 
59.862 


V Total 1st 10 Institutions 


905.005 


667.013 


11 Univ Illinois. Urbana 

12 U of Cal Los Angeles ... : . 

13 U of Cal Berkeley 

14 Johns Hopkins University 

15 Texas A&M University 

16 University of Chicago 

17 Uof Cal San Francisco 

18 Michigan State University 

*1f'9 Yale University 

20 Uof Cal Davis 


73.850 
72.279 
70.307 
59.594 
65.249 
58.105 
56.584 
55.438 
53.521 
51.440 


42.019 
57.991 
49.791 
25.123 
53.777 
44.197 
46.740 
24.539 
47.212 
25.483 


Total 1st20 Institutio.is 


1.521.372 

\ 


1.083.885 


21 Ohio State University 

22 Washington University 

23 PurdueUniv All Campuses 

24 lowaStUofSci&Tech 

25 Colorado State University 

26 Oregon State University 

27 Rockefeller University 

28 Duke University 

29 N C State Univ at Raleigh 

30 Univof NC at Chapel Hill 


50.953 \ 
48.256 ^ 
48.049 
39.947 
34.615 / 
34.464 ^ 
33.703 
33.491 
32.908 
29.277 ^ 


26.877 
38.301 
30.059 
^ 12.884 

25.014 ' 
18.757 
, 15.432^ 
28.2641 
lO-.SOO 
23.194 


Totat.lst 30 Institutions 


1.907.035 


. 1.313.467 


31 California Instof Tech 

32 Ur^iv of Nebraska-Lincoln 

33 Princeton University 


28.433 
25.521 
23.400 


24.985 
8.040 
17.953 


' These distinguished" institutions were identified m a survey corxJucled by Everett C Ladd. Jr and Seymour Martm Lipsol 
NOTE ' E denotes estimated amount by NSF 



SOURCE National Science Foundation 
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digging employment 
chacteristics of 
academic researchers 



There arfj indicalions. borne out by 
the eampus inlervievvs and supported 
l)y other studies, that emphasis on 
sponsored rcjsearch infhionces institu- 
tional recruitment policies and practices. 
For example, a study carried out hy the 
National Research Couneil (NRC) found 
that lar^'e research-orionled universities 
are (ixpandin^' their utilization of 
no n faculty research personnel . es- 
pecially physical and biological scien- 
tists.' Included in this group are post- 
doctoral appointees, doctoral research 
staff, and other nonfnculty staff pri- 
marily involved in research. NSFdata 
on postdoctoral utilization confirm one 
of these findings. Postdoctoral utilization 
by doctorate-granting institutions in- 
creased by 11 percent between 1972 and 
1977 (chart 9). By 1977, the 19,700 
postdoctorales in these inslilulions 
represented about one-tenth of the total 
academic S/E professionals. 

A recent study of nonfaculty research 
staff found that, belvvijen 1975 and 1977, 
the numbers of academic employees 



*■ tfitiriirl R«*.s«?iir(:h (^niinf.il. (^)mmi.s.sinn no Mum.rn 
Ht'stnuf.Ms. \nnfiu:ulty !)iu:Umil iO*s(;rir(:/i Staff in Scif^ncf? 
i/ik/ KfiKifKM-rifitf Mj I'niU'tl SUHrs f •nirfrsitn-s (VViisli- 
ifi«l(in. I) C . I<I7H.| 
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Chart 9. Postdiob^ 
in the #pleiicifl^^ ^hglneisring 
MdbctorAt^ 

Instltutloi^^^ \ 



In thousands 
20 




^oiih for itf^and 1973 ar« MliffMitts buMTon NSP 
fturvov d«t«; at *xpri»tfied III t«ehnie«> nciM. 




holding ihescj r(?s(iar(:li staff positions 
increas(?d by 20 pcjrccnit. roughly 2'/l'. 
times the faculty growth rate. ' Another ^ 
relal(Ml study rcjporled that in 1977. 
departments of medicine accounted for 
40 percent of nontenure-track personnel, 
with chemistry (19 percent), biochem- 
istry percent), and biology (12 
percent) also having relatively large 
numbers. ' 

The field interviews showed that a 
numb(M* of institutions are* making, 
academic appointnumls on a year-to- 
year basis contingent on the ability of 
newly hircul scientists and engineers to 
bring in sponsored research funds. 
Committees charged with recommend- 
ing new hires among scientists and 
engineers increasingly bas(?d their 
selection criteria on the applicant's 
ability to attract outside research 
support. Ren(»wal of short-term contracts 
of these r(?searchers often depends on 
their continuing ability to attract external 
suppor(. 



'Ihirl. 

Anu'ri<:.in {itnincil (in Kdnciilirin. "\()til»;ruir<5-'I*rjif:k 
ScMMic:*' I'rrsdrinrl: {Jppnrliinilit'.s frir I nchfpt^rutcnl 
Kn.sn,irf:li," //iK/ffT Ediihuian f\inrl /{f '/jorf.s, No. 'Mi, 
Sirpt !'I7M. 
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women scientists 
in academe 



All iiKStitiitions in Ihtj field study h^ul 
affirmiitivd iiction progriims, and in m )st 
cases thdsd procedures were the o.. 'y 
central attempt t') control faculty hiring. 
There are indications from NSF data 
that (Mjuity considerations are influ- 
encing the niimhLTs and characteristics 
of newly employed academic S/E 
proftissLonals," For example, female 
scitintist^i and ongintiers employed full 
lime, although accounting for only 15 
perctint of full-time academic S/E 
professionals, accounted for almost 
one-third of the net growth in full-time - 
employment during 1974-78 and in- 
creased almost thretj times as fast as 
males (chart 10), 

Women accounted for all of the net 
growth in science? faculty at the assistant 
professor UiwA in the top iiO universities, 
ranktMl by Federal RikD obligations, 
and for nearly one-half the increase at 



Cl.ir*' Kits*-. S.WIy MMnniji>iiT. .inrl (Jlunn N'yrr. /'hr 
Htttiix n{ tin: Artnlt'mic i'.m{iin\ nu^nt und iinuluaU^ 
i-:nrntln)t-nl l'(;ft.Tfis nml i r^uf/s nf Wanirn in Sr;iiMi<:<! 
<jfifi i:tvj.infrrinii, ronducl'-d f»)r WSI'' liiidnr vriinl.s N'os. 
SKS r«i.iljr(r) ,»nfl -r-um? (I.ms Aiu<.-N.vs. CHif.: Kviilihilion 
.iiul Irshiiu l/istituff. l!l7Mi 




aJI ottier institutions." Evidence points 
to the fact, niorc'ovcjr. that many women 
are-^being recruited into nonfaculty 
research positions. Another study, 
carried out under an NSF grant, con- 
cluded that while the number of women 
scientists and engineers^employed full 
time increased rapidly in the seventies, 
new female entrants tended to be io 
nontenured positions and in a limited 
number of scientific fields," Also, the 
NRC study of nonfaculty doctoral 
researchers cited previously found that 
women were recruited for these posi- 
tions in relatively large numbers in the 
fields of psychology, biosciences, and 
the social sciences,' A related survey 
of academe in 1977 revealed that about 
one-fifth of nontenure-track faculty and 
staff were women,'" 



N'.itioniil Ki;s(Mrr;h council, CfjininKtirL- on l|iimnn 
Ki!soiir{;<vs. ^'/ini/ji/iK /he Aciuli-mic iuildrr: DacUnftl 
Uo/iif!fi Sdrntsstsii]A(:iu!fmr. (Wii.sliin^ton. D.C. 1979,) 
"f'l.irr H'l^*'. ••(. ill., op. cit. 

'X.nion.il Ki!s»?,jri;li CtunuM. Coniinl.s.sion (in Human 
K(r.soun;('s. \'on fcn.u/fy ihictmnl Haai-tirch Staff inSciriuir 
o!ul Kn^iinrmn^ /n I 'nitcil Hlntf-a / hiivi-rsitir.s, op.dl. 
Anirrifiiiii Count;]) on i;r)iu:,i!ion. op. r.'t\. 
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toward the future 



Qiioslions hav(» r^'cenlly himn raised 
al)()ul lh(» al)ility of academic institutions 
to rocriiit scientists and engineers in 
l>he face of risinj» costs rc»sultin^ from 
inflation and roduc(Ml income caused 
by dc»mo^ra})hic shifts. In future years, 
jncomtj from under>»raduate tuition, the 
most important determinant of faculty 
hirinj^, is exp()cted to decline. The 
Census Bureau estimat(is that 1979 will 
he the peak year for the number of 
18-y(;ar-olds in the ll.S, |)opulation, thti 
age group impacting most heavily on 
ntnv (intrants into higher education. 
According to th(JS(i estimates the number 
of ptM'sons in th(.* colbigtj-age groups is 
exp(M:ted to (b op about 18 ptircenl over 
the 1979-80 p(M'iod/' and ihiil factor is 
expected to reithice the demand for 
professional (imploymen^l in academe, 
Further evid(Uice of a possibles reduction 
in demand for a('ad(Miiic ,sci(mtists and 
engintMjrs by doctorate institutions is 
the slowdown btM'ween 197,1 and 1978 
in th(j rate of growth Of graduat(i S/T] 
em'ollinent as illustrat(;d (jarlit.T in chart 
8, 'rh(i slowcjr. steadi(.*r pacii during this 
p(Miod contrasts sharply with the 
(ixpansion atmosphere; nf th(? early 
seV(MUi(JS and has bc*c*n trat.od to higher 
tuition rates, a decline in the number 
of veterans enroHing in graduate pro- 
grams, and an incrt'ase in job offers to 
bach(dor's-(legr(ie holders— factors that 
affected both scic'nce and nonscitince 
graduate programs. ' 



. I ' S I I»'|i.irtiiirnl nf ( ',iKiiiniTr;i'. Miir«Mii of tin- ( icn.sijs. 
I'ripiri.tKjns i)f fhr l'n|»i/l,irif)n of thf I "iiitf-fj St.ih's ITT 
tn jii .u. ■ SiTH's p. J."). \t». "(M (W.jsfiinwion. DC I S 
< ;n\ i-i niiiriil I't inlmc l)ffir.<'. juK ITT ) 

\.iti(»n,ii S(.i«-n' I'luinil.itjiiii. Srii-ni Hi's'uurcrs 
SftjiJirs Mi«fil(,«/ils. r ;r.i(l(j,iJf S( jt-ncr Knrnllnirnt in 
I >iM liir,iti' ( Iratititiii InMituliniis Li-vrlffl (Hf in ITM 
(\SI ^•( .UI! (U.isliiniitf)n. OC, \f'vrini»(-r M. IT'J ) 



The concentration of S/H professional 
employment growth in doctorate- 
granting institutions explarns partially 
why increases persist in light of (ixpected 
demographic problems. A number of 
recent studies,' ' as well as information 
obtained in the field int^irviews, have 
shown that many of theso doctorate- 
granting institutions, particularly 
those considered as **pr(ist igious. ' are 
less susceptible to the full impact of 
declin(is in college enrollment than other 
instituticms of higher education. Top 
administrators interviewed stated, with 
one exception, that the projt-'cte^l decline 
in U.S. colltigc' (MirolluKnils should have 
little, if any, impact on total encoHnienls 
at tluiir institutions. Int(M'vieW(Mis 
.believed that their institutions* repu- 
tations should draw sufficitjnl under- 
graduate and gi^aduate applications in 
the* sci(jnces and enginetiring to maintain 
both tuition income and tpiality, The 
(devated position vvhich thes(i "presti- 
gious" schot.ds occupy is indicated by 
th(; current accc*ptanc(i rat()s for admis- 
sion: ail had many mor^' stud cm t appli- 
cants than lb(\v accepttubas extjmplificul 
.by on() iJist'itulion which currently 
acccjpts only 1 of 3,1 iq)pli(-ants, in S/M 
jorograms. Additionally, ,sc'V(M*al insti- 
tutions had alr(iady (i,stal)lishc>d ceilings 
•on student enrolluKmts in S/K areas 
wh()r(i future) d(i(din(\s in student in- 
{(jresls an) {)\\)va:U)i\ and. in the opinion 



\.ll(t)IMl Ki'SiMIcIl CnitlK.ll. ItrSl'fJTch I'.SCI'lh'llCl' 

I Iwuim/i ibr \> i\r.JiHU} I he /ni;H»ri<;fu:'' of .VhnnhNfwnx 

II I Inw t,\ Vi'iv l (V.ul(\ mill \M;</i'fi)»f /{''sc(;rf:h. A r>'\un{ 
\\ lib r»'(.n(MMH'H(l.ilinns of iliM ( ioniiiiJ'l'''' (iti ' !niiliiiiiit\ 

III \f,,ii|i'iHM. K('s«'.irf;l) l'»Tli)Mn,m(;c ( VV.isliid^luii . DC. 
1 «»-'» ] Kol.fTl i: Klitvj.i.inl, Dm- Dc./im'' of (hi- Hcs( ■' ,\n 
\Mfihsis III (hr /{I'/f/f ioMsln/» Ht't\vi'<-n Di'ilinma 

l.njol/fiirnfs. I'll D IVof norts, an-i Hrsriirf'/i Mi.nii- 
hndv M.isH ll.itA.in! I nivrsiu. Mri> i«r!M 



of the int(»rvi(JWees, these (MiroHment 
levels should bc» easily maintained, 

Thestj fi(dd int(jrview findings were 
confiruKjd by a study conducted by NRC, 
undjir contract from NSF."'rhat study, 
while recognizing that enrollment 
growth is (Miding and demands for new 
faculty ar(.* going to fall, concluded that: 

"Kxpected (hjcli' es in (Mir')llment 
are on(; basis for predictions that 
now hires in a(:ad(>*niic science and 
x'ngintMjring will fall oV(>'r the next 
dei:ade, liul il is doublf\d thai these 
(bimographic effects will be felt 
with as much force^at Wmi major 
r(iS(iarch institutions, vvhich tend 
to hav(i strong student markets 
relative to the rest of higher 
e<lucation. The major universities 
hav(? not in the past had on the 
averag(J as (dose a link between 
th(Mr faculty si/e and enrollm(mt 
demographics hs have othcjr c(d- 
leg(\s and universities," 
In terms of institutional finances and 
their impact on the hiring of scientists 
and (Migiiujers, the direct lie that exists 
between rcivcMunjs and enroll nient 
mak(!S it difiicull to separate the two 
becau,*;!! of the heavy reliance of many 
schools on tuition income. Ficdd inter- 
views showed, moreover, that for many 
institutions [hcvc is a considerable time 
lag between the initial impacts of 
financial adversity ami forced reduc- 
tions of scientists and engineers. Only 
)nc» institution had undergone a period 
of financial problems significant enough 
to recpiire r(Mluctions of S/K employment 
through .illrition. 
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VVh(?n ask(Ml nhoul {)()ssil)ilil\- of 
loss of financial \'italil\ iM^snitinji^ from 
fiituri! (lownliirns in (MirolinuMit. iini- 
vursily officials ohscMTiul that rudiictions 
in S/K faciillv- would onl.v Ix? rosorh»(i 
to as a'last slop indicalin^^ a "crisis stato" 
in lli(Mr institutions. An\ l)iid,L^ot.ir\ 
s(jU(M?zo uoidd first caiiso sucii pur- 
chase's as siipjdios to ho cut, Tiion. 
actpiisition of o(juij)nionl rt?j)ia(:om(Mit 
for itoms niado ohsohMo h\ lochnoio^ical 
advancos ini^^ht ho j)ostpono(i, \o\l, 
tochnic.il, clorical. or a(lininislra'ii\ o 
siij)j)ort staff nii.uht l)o r(?(iii(:(?d. Only 



aflor liioso niLMsuros arc* lakon to rodnco 
(:(Ksts wouiti ro^uiar faculty jjositions 
ho cut hack. 

\'(?ari\ ail of tiio toj) adjninislrators 
intorvi'tjwod. osj)o(:iaiiy liiose in "(Hs- 
tin^iiisiiod" instilntions, (?xi)ross(?d con- 
fiihMico that a iii,i»h lifMnand for oduca- 
tional (piaiilv i)y undtir^radoatt? and 
^radiiato S/M studonts siiouid con limn? 
into tin? forosooai)i(i future; and tiiat 
h(?causo {)f this diMnand and tii(? ensuing 
iuition inconio, a riMluclion in Iht? 
nunihor of sciontists and' (;n^in(?(MS 
(Mni)ioyod in th(?ir institutions was not 



iik(;iy, C)ui(?r laciius h(dj)in^ to ^uarantoj; 
adocjuattMjptM'alin.u rovonu(!S w(jn? Iar>^(; 
ondowuionts. iho ctMitinuin.i* ahility lo 
attract r(?s(?arcii suj)j)ort i)y tho prtjs- 
ti^ious ipv(?sti>^ators on tiioir faculty 
r()i(?s. and tli(?ir (jstahlishod rt;j)utations 
ftu' (?\coli(Mi{:(? in tii(?ir ^raduat(? j)r()- 
.uranis. Tho .itti(ud(? of confidonct? 
(»xpr(?ssod in those? intorviows. how(?vor. 
is j)rohahly not shared h\ all lii^^hor 
(;ducation ()fficials. since? tho 2'A sauijjl(?d 
institutions consist(?(l j)riniarily of Ihoso 
with ostahlishod reputations for (uhi- 
cational (^xcidionco. 



summarY 



I ncrtJiiscs in S/K proTcissioniil oin- 
ployiiKMit in iiciidcMiK* hiivcj Ixmmi con- 
(:(mtriit(Ml in r(u:(jnt years in doctoriiUj- 
^Tiintin^' inslitiilions. 'rh(js{! institutions, 
(jx|)(M:iiilly niiijor r(^s(Mr(:h iinivfjrsitios 
with (\stiil)lish(Ml r(j|)iitiilions for (mIu- 
Ciitioniil ex(:(j|l(m(:o, continin! to haw. 
stronjj stiulenl miirk(jts. Consetjuontly, 
th(;ir hiring' })riicli(:os arc no! as (iirtjctly 
(|cj|)(Mi(l(mt on enroliiTKmt (l(jmo^'ra[)hi(:s 
as aro oIIk.t institutions. Instead, 
iiicrJNised RiStI) funding' from both 
l''(Ml(?ral and non [''(uloral sourajs so(jms 
to liav(! l)(Mjn th(j |)rin(:i|)al factfjr 
r(is[)onsil)l(» for r(iC(»nl ^^rowth in em- 
ploymcmt of academic scientists and 
(jn^'incMjrs. 

R(;s(!arch is hein^ increasin^^ly em- 
I)hasiz(j(l as a means of attracting support 
for S-'K profj)ssional staff. Rat(\s of 



^Tou'lli of S/I'l profcjssional (jmployni(;nt 
have l)(MJn hi^'hest in docloral(;-^'ranlin^' 
uni\'(jrsili{js outsid(j tli(j "dislin^Miish<jd" 
cattj^'ory of institutions, ym many of 
thes(? institutions, research, cond)in(j(l 
with ^'raduattJ pro^'ranis, is a menus of 
attaining' scholarly (!XC(dl(Mu:(j, TIk; 
funding' polici(\s of I''(Ml(Mal a^'(Mici(Js, 
th(j main sourc(i of acathuiiic r(JS(jarch 
support, ar(j producin^^ fasttjr rat(js of 
KTowlh in institutions outsithj the top 
11)1) r(Jcipi(Mits of f(?d(?rall\' fund(!d RiS:l) 
activilitjs. R(js(jarch (imphasis is also 
infhnmcin^' tlnj lyp(?s of j)ositions offiMfid 
to applicants for S/K jobs. Many insti- 
tutions ar(i basing' th(ur hiring decisions 
on \hi] applicants' ability to attract 
()Utsid(j moni(;s in support of r(!S(Nn'cli 
proj(?cts. R(Mi(?\val of contracts on a 
y(?ar-to-y(;ar basis is con(in^.,'(;nt on lh(; 



continuin.u a\ a ilabil ily of sponsored 
n'search funds. primaril\' dios(? from 
l'V'd(M'al a)4ent:ies. 

Institutions in di(? 1o\V(M' (piarlibjs of 
research p(M'fornianc(! a''(j (jxpcjcted to 
l)(! rehili\ (dy \ uln(M ibb; to financial 
ad\'(M'sil\ resulting' froji hi^'h rates of 
inflation and d(!mo^Maphi.: shifts causcul 
by anticipated d(!clin(?sin th(? cnWo^c-n^ii 
pi)j)ulalion. S/l'! per.sotuK^I pu short-t(!rm 
nMi(!\vabl(! r(!search contracts, including' 
mau> of lh(! n(!\vl\ rcjcruitJMl women 
.sci(Milists, art; (Jxp(M:l(Ml to \n] (!Sp(M:ially 
\'ubi(!rabb; to any full. re; r(Mluctions in 
forc(! nec(Jssilat(Ml by combinations of 
economic and d(!mo^'raphic factors and 
any real (b;creas(js in l''(MJ(Mal \<Jk\) 
supporl. 
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appendix 



technical notes 



General 
Methodology 

This special study is linsed ofi struc- 
tured interviews with university admin- 
islrators and officials at 14 public and 9 
private doctorate-granting institu lions. 
Thirteen of these intervitnvs were 
conducted hy NSF re»pres(jntatives and 
U) hy an American (Council on Kducalion 
official working under contract to NSF. 
Structured intervi(iw guidfdines wertj 
devtdoped hy MSF, 

One individual on each of the 2;} 
camjjuses served as coordinator for thtj 
' idy, (ientirally, the coordinator was 
locattMl in a central position in terms of 
data syst(3ms. planning, or research 
administration, A letter was sent to the 
campus coordinators outlining the 
purpose of the study a, id retjuesting 
participation in s(*lting up interviews 
with administrators and facidty. At least 
nno. full day. and in most cases two 
(lays, W(3re s|)enl at each institution for 
intf;rvi(}ws, I3(jfor(j the campus visits, 
coordinators wertj provided with in- 
stitutional profiles containing NSF 
pcTSonnel survey data for lh(j 1973-78 
p(:riod and with structured inl(»rview 
guidelines to ho distributed to inter- 
vi(»W(M»s. 'J*h(» positions of the inter- 
viewc'^js vari(?d but included presidents, 
vice prf;sid(;nls for rr»sc»arch adminis- 



tration, personnel directors, graduate 
deans, and institutional researchers. 

Sample Selection 

The size of the institutional sample 
was bastul on both cost and tiuKj factors, 
as well as analytical and sampling 
consi(,'(jrations. To maxim i/(j cost/ 
b(Mi(jfit :*f>^':;iderations. the institutional 
sampbj was selected from a list of 
institutions reporting tb(i largtisl in- 
cr{?as{js in professional employmtrnt 
during the study period 1973 through 
1978, lu addition, two institutions that 
bad report(M( (hjclining tuiiployment 
levtds wertj stdected. 

Tb{j universities visittid during this 
study employed 15 percent of all aca- 
demic scientists and engineers in 1978 
and 24 ptjrcent ()f all thoscj employed in 
doctfirate institutions,*They accounted 
lor 14 perctjnt of the public institution 
S/K total and 18 percent of the private 
university S/F total. In addition, ihn 
study group accounl(jd for urp(.'rc(!nl 
of lh(j total change in S/F (jm{)loynf(jnt 
during !h(j 197:}-78 period. 

Data Reliability 

As part of th(3 structured camjnis 
intorvitnvs (juestions wuro asktul about 
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ihc institutional record sourcijs used to 
rtiport data to NSI' hi the Survey of 
Sciimtific and iMigintMjring Pt^rsonnel 
Fmi)loyed at I Jnivtjrsities and Colleges. 
At all 23 institutions, the interviewees 
indicated that to the best of thtnr ability, 
tb(j ptjrsonnt.d data warn reported 
according to NSh' survey instructions. 
Only in r(jc(jnl yt'ars, however, have 
institutions ftjll it n(jc(j.ssary to maintain 
accurat(i rtjcords on the numbers and 
characl(iristics of ihn'w employees. In 
earlicT years in the NSb' data series, 
institutional p(jrsonnel files were 
primarily maintained to meet jjayroll 
r(j(|uiremfjnts. As social legislation for 
(;(|ual (jmploym(jnt opportunities 
emc'rged, along with r(»porting require- 
mtjnts of Fed(jral and Stale agencies, 
institutions btjgan to maintain more 
(jxt(jnsiv(j ctjnlral r(jcords, by and large 
compulerix(;(l, on various characteristics 
of their employcjes. 

The gr(jal(jst d(;gr(*e of inaccuracy in 
the data suppli(jd to NSI-* was uspaliy 
associated with (hjctMitralixtul r(jp(irting 
praclic(js. In cas(js wbertj institutions 
.sent th(! NSl'* (jiujstionnairtjs to offices 
of gradualtJ d(;ans or (h^jjartuKJUl chairs, 
the lurnov(jr of staff who W(;r(j a.ssigntul 
to comph.Me [hii forms was particularly 
high from ycjar to y(»ar, (^ons(Mju(jnlly, 
subj(M:tiv(; int(»rpretat ions of survey 
r(»(juir(jm(;nls. varying greatly from one 
surv(»y period to anoth(.»r, rtjsulled in a 



lack of consisloncy in roporlin^ Irund 
(liUa. Fivtj of iIkj 2'A instilulions in tluj 
saniplj had (l(M:(Mitrali/(»(l rtiportiii^ 
procedures in llie H)7H NISI* snrv(3y 
p(*riod. 

For the 18 institutions with ciMitrali/ed 
s\st(jms. tht; same reporting concepts 
wert? ustnl llinui^houl tlie inslilution, 
l)ut tluKse tended lo vary froiu onr. 
inslilution to another, depending on how 
conipr(diensiv(j the central files were 
in terms of the inclusion of profcjssionais 
utilix(;d in scientific activities, For 
(example, in a number of tlie samjjled 
instilulions. not all postdoctorates were 
included in central pa\Toll fil(;s since 
payments to sonu? wdyo made directly 
U) iUi) individu.ds hy private foundations. 
Kedi?ral a^encijjs. or olhcM' outside 
s|)onsors. 

Th r. present study and prior in-de|)lh 
rtdiahility and validity analys(?s hy \'SI-' 
indicate that a .urowin^ numhcM" of 
institutions ar{? cc'ntrali/in^^ thfjir re- 
|)ortinj» nuMhods, As a, rtisult. there is a 
sound basis for concluding that the* 
ipitilily of institutional responses is 
imjiroviui^ and that !m|)rov(MU(mts can 



Ix; (jxpecttul to continue? in future sm vey 
j:vc1{;s as centralized r(»portin^ practices 
progress. 

The Data Base 

The .innual data hases resulting from 
the \S1-NI11 Surv(jy of (irachiate 
Sci(;nc(j Student Support and Postdoc- 
torals wertj SL*arch(jd to idtiutify insti- 
tutions which offtired doctoral programs 
in the sciences and/or engineering 
during the ptjriod from fall 197:^ through 
fall H)7l): 'M) such institutions were 
idiMitified. These 'j.HVi institutions wcu'e 
then checkfMl against the; survey popu- 
lations of Ihfj NS1-' Survey of Sci(;nlific 
and Kn^ineerin^ Mxjienditurtjs at Uni- 
versiti{?s and (^olle^cis for l-'iscal Years 
\\)7:\ through li)7H and the \S1' Survey 
of Scientific and Hn^incMuin^ Personnel 
Kmployed at Universititjs and C^olleges, 
January 197:^ through 197H, Thc^se 
matched conijjarisons resulted in a total 
of 27\ institutions in tlu; data base 
(:om{)risin.u the statistical analysis shown 
in this report, 



Hecause of (Expansion of survc»y 
C()vera^(> in 11)74. only partial data were 
available for .uraduatt; scienc(* stud(»nts 
and postdoctorates in 1972 and 11)7:^ To 
estimat(j missing data on graduate 
science* studtuits and postdoctorates in 
1971! and 197:^ for this stmiy. dc'partments 
in the n)74 data bas(; werti matched 
with those in the two (.'arli(M" y(jars and 
the proportion of covera^f? in c»ach year 
was compar(Ml with the* 1U74 data. These 
proportions were used to inflate Ihe^ 
data in 197Jand H)7;W)n ^raduatescienctj 
stud(Mits and postdoctorates. This 
proc(?ss r(jsult(jd in a l!J-p(?rc(int increase* 
in 197J and a JO-ptircenl im:rease in 
\{)7:\ in [hi) numb(M' of graduate sciencti 
students in the data base, (Corresponding 
adjustments to postdoctoral data were 

percent in n)7Jand 1 p(jrcentin 197:r 
The* same' proctjdure was uscmI to (esti- 
mate data for analyses pertaining to 
"distinguished" institutions. Rates of 
data estimation for these institutions 
wt?re JO percent in 1971^ and i:^p(jrc(?nt 
in \[)7'A for graduate scienct? sludents; 
and 41 juirccnt in 1U72 and 3 perccMit in 
\[)7'A for postdoctorates. 
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other science resources 
publications^ 



NSFNo. 

Science Resources Studies 
Highlights 

R&D Funds 

"Federal Obligations to Universities and 
Colleges Continued Real Growth in 
FY 1978" 80-303 

"Greatest Increase In 1978 Industrial R&D 
Expenditures Provided by 14% Rise In 
Companies* Own Funds" 80-300 

"Real Growth Unlikely in 1 980 Federal 

R&DFunding" 79-319 

Total Federal R&D Growth Slight in 1 980 
but Varies by Budget Function** 79-314 

S/E Personnel 

"Employment of Scientists and Engineers 
Increased Between 1 976 and 1 978 but 
Declined in Some Science Fields" 80-305 

'Manufacturing Industries with High 
Concentrations of Scientists and 
Engineers Lead in 1965-77 

Empioymetit Growth ' 79-307 

"Decline in Recent Science and Engineering 

Doctoral FacultyContinuesinlo 1978 * .. 79-301 

Composite 

•'National R&D Spending Expected to Reach 

$57 E llion in 1981" 80-310 

Detailed Statistical Tables 
R&D Funds 

Research and Development in Industry. 
1978. Funds. 1978; Scienllslsand 
Engineers. January 1979 80-307 

Federal Funds for Research and 

Development. Fiscal Years 1978, 1979. 

and 1980, Volume XXVIII 79-318 

Research and Development in Slate and 

local Governments. Fiscal Year 1977 79-327 

S/E Personnel 

Employment of Scientists. Engineers, and 
Technicians in Manufacturing 
Industries. 1977 80-306 

U.S. Scientists and Engineers. 1978 80-304 



Price 



Characteristics ol Experienced Scientists 

and Engineers, 1978 79-322 

Cnaracleristics of Doctoral Scientists 

and Engineersin the United States. 1977 79-306 

Review of Data on Science 
Resources 

S/E Personnel 

No. 36. "Employment Characteristics 
of Recent Science and Engineering 
Graduates: The Effects of Work 
Experience, Advanced Degrees, and 
Business Cycles" 80-311 $1.50 

No. 34. "Sex and Ethnic Differentials in 
Employmentand Salaries Among Federal 
Sclentistsand Engineers" 79-323 $1.00 

R&D Funos 

No. 35. "State and Local Government 

• R&DExpenditures, FY 1977" 80-302 $1.25 

No. 33. "U.S. Industrial RADSpendIng 

Abroad" 79-304 $0.70 

Reports 
R&D Funds 

Federal Support to Universities, Colleges, 
and Selected Nonprofit Institutions. 

Fiscar/ear1978 80-312 $5.50 

Federal Fundsfor Research and 
Development, Fiscal Years 1978, 

1979. and 1980, VolumeXXVIII 80-315 Inpress 

S/E Personnel 

Occupational Mobility of Sclenlistsand 

Engineers 80-317 Inpress 

Science and Engineering Personnel: 

A National Overview 80-316 Inpress 

Projections of Science and Engineering 
Doctorate Supply and Utilization, 

1982 and 1987 79-303 $2.25 

Composite 

National Patterns of Science and 

Technology Resources, 1980 80-308 $3 75 
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